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Executive Summary 

The Interim Measures/lntenm Remedial Action (IWIRA) decision document for Operable Unit (OU) 7 
(OU7DD) provides the basis for closing a portion of OU7 under the presumptive remedy approach 
Presumptive remedies are preferred technologies for common categories of sites based on historical 
patterns of remedy selection and EPA s scientific and engineering evaluation of performance data on 
technology implementation (EPA 1993) The objective of the presumptive remedy approach is to 
streamline the stte investigation and remedial action selection for sites that fit these categones The 
OU7DD concludes that the presumptive remedy for landfills-containment-will address all pathways with 
the exception of surface water and sediment in the East Landfill Pond and surface soils in the spray 
evaporation areas The OU7DD presents a focused risk assessment for these pathways and concludes 
that there is no risk above acceptable range associated with these pathways The most senous 
deficiencies identified in the OU7DD are with the methodology and conclusions of the focused nsk 
assessment These deficiencies can be grouped as follows 

Comment 1 

Methodologies to evaluate both human health and ecological risks are unacceptable Several complete 
exposure pathways were not considered in the human health risk assessment in the OU7DD In addition 
many human health risk assessment methods do not conform to EPA guidance (EPA 1989 1991 a) In 
particular the use of invalidated data and comparison of mean chemical concentrations to applicable or 
relevant and appropriate requirements (ARARs) Unless these deficiencies are corrected risk to human 
receptors may be significantly underestimated The conclusion that there IS no risk to wildlife at the East 
Landfill Pond surface water and sediments was arbitrary in that it contradicted the results of the focused 
nsk assessment for these media and it was based on incorrect water quality standards 

Response 

For the revised document human health nsks have been evaluated for the open space exposure scenano 
only because this is the anticpated future land use for the area surrounding the Iandt711 as recommended by 
the Future Land Use Working Group (DOE 1995) Exposure pathways for occupational scenanos are 
incomplete because industnal development at OU 7 will not be possible due to land use restmtions (deed 
restnctions andor state orders) after construction of the landfill cap The ecologml worker scenano was not 
evaluated because the open space scenano is more conservative 

Risks will be recalculated using validated data only (1 e eliminating 1990 data) Mean chemical 
concentrations as well as maximum values and 95 percent upper confidence limits on the means (UCLJ, 
will be compared to applicable or relevant and appropnate requirements (ARARs) in the Draft Final IMRA  
DD If the maximum or UCL, is above an ARAR but the mean IS not outlier testing and professional 
judgment will be used to determine potential contaminants of concern (PCOCs) 

The only incorrect wafer qualify standard was for arsenic This will be corrected in the revised document 

Comment 2 

The OU7DD does not discuss where leachate will discharge after construction of the cap and whether it 
will continue to be treated A project is currently underway to install a passive seep collection and 
treatment system The treatment system will be dismantled prior to cap construction The document 
asserts that capping the landfill will cover the landfill seep (where leachate that has been identified as 
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Resource Consewatlon and Recovery Act [RCRA]listed F039 waste discharges) thus eliminating 
exposure to the seep The docwnent states that a gravel blanket or Frenc)r drain beneath the general f i l  
layer will prevent the leachate from brrilding up and cmatbg a new seep t-hmver, the OU7DD does not 
specify where the new discharge point will be located Instead the document emphasizes that the landfitl 
cap and slurry wall wdl diminish flow into the landfill to the pornt where the s88p wiH eventually dry up 
Groundwater modeling results provided with the document suggest that leachate will continue to 
discharge in excess of 1 gallon per mmte (gpm) for approwmately 5 years after the cap IS constructed 
and will be flowing at a rate of 0 4 gpm 24 years after the cap is constructed 

Response 

Based on agmments between DOE, EPA, and CDPHE the h a #  End 1MRA DD wrll mcommmil 
complete removal of the East Landdl Pond Leachate contarned-in g1~ndw3fe-r uffll confitwe to be 
generated from the landfijl mass for several pars but it wr%f mtmh m the s u b s u b  and wiW not be 
discharged to surface water The a t e  might be treated for ihose OontecllORB * nts &at erther cunently 
exceed or will exceed (based on modeling) ARAB at the Pant of ComplanCe However under currently 
e ~ ~ ~ ~ ~ ~ a ~ ~ g ~ ~ ~ ~ ( ~ ~ ~ ~ ,  ~~amnoexpasures to  
groundirvater unless rt surfaces M seepsn shams, or ponds The unnemedtnpwtary ob Walnut creek (No 
Name Gulch) IS a h ing  sham jww~~nd,  basadon the Mx&g #me hds. 

A search of RFEDS for b)re four surface WaleraatKmS below the kndfdlpand on No Name Gulch 
(SW014 SW111, SW110, andsWOI5fromrmesttoeast)yieMs~nackwrnformatronordry 
conditions Cotwe- w& fWptsmnt3l who smpkd Na Name O&h dunng storm events 
wnfrm that no observabb surfece water Abw exists 

Comment 3 

The status of the East Landfill Pond is ondear The pond has r8c8iv8d a RCRA-listed fO39 waste in the 
past and apparently will conttnue to do so for some time into the Mum Groundwater modeling results 
suggest that the landfill wll sttli be dischatging leachate 24 years into the futws Because of deficiencies 
in the focused nsk assessment approach, it iS premature to assume that the RCRA-listed F039 waste can 
be delisted in the near future Therefore it appears that the East Landfill Pond WM have to be managed 
as an active RCRA surface impoundment at least in the near future 

Response 

Based on agreements between DOE, EPA, and CDPHE the Draft Final lMR4 OD will recommend 
complete removal of the East Landfill Pond fhe Draft Final iMRA DD willrecommend removal of the 
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East Landfill Pond However, because surface water in the East Landfill Pond passes the CDPHE 
conservative screen (as shown in the preliminary PRG screen using residential receptors) the pond water 
is not f039 rnulti some leachate The point at which the water passes the screen is the point at which 
the water is no longer managed under RCRA 

This technical review also identifies several landfill design issues These comments highlight aspects of 
design that PRC believes should be reconsidered or closely examined as the presumptive remedy moves 
into the design stage 

1 0 Introduction 

At the request of the U S Environmental Protection Agency (EPA) PRC Environmental Management Inc 
(PRC) has conducted a technical review of the Phase I Interim Measuredlntenm Remedial Action 
(IWIRA) Decision Document for Operable Unit 7 (OU7) at the U S Department of Energy (DOE) Rocky 
Flats Environmental Technology Site (RFETS) OU7 compnses the following Individual Hazardous 
Substance Sites (IHSSs) the Present Landfill (IHSS 114) the Inactive Hazardous Waste Storage Area 
(IHSS 203) the Pond Area Spray Field (IHSS 167 2) and the South Area Spray Field (IHSS 167 3) The 
IM/IRA Decision Document for OU7 (OU7DD) was submitted by Kaiser Hill on behalf of DOE on August 
24 1995 General comments are presented in Section 2 0 General Comments pertain to the document 
as a whole or to multiple sections of the document Specific comments are presented in Section 3 0 
Specific comments are keyed to a particular page paragraph table or figure Where PRC found similar 
problems in several sections of the report, a general comment was provided to avoid redundancy 
Typographical and editorial errors within the OU7 work plan have not been addressed 

2 0 General Comments 

This section presents general comments on the human health risk assessment (HHRA) the ecological 
nsk assessment the landfill design groundwater modeling and applicable or relevant and appropnate 
requirements (ARARs) 

2 1 Human Health Risk Assessment 

Comment 1 

Several parameters used in the exposure calculations should be eliminated because there is insufficient 
supporting information and they could cause the estimated intakes of chemicals of concern (COCs) to be 
significantly underestimated Exposure parameters that should not be used include the matnx effect (ME) 
respirable fraction (RF) and respiratory deposition factor (OF) 

The ME was used to account for decreased absorption of COCs in the gastrointestinal (GI) tract due to 
decreased bioavailability In addition no explanation is prowded to support the ME value which is used to 
estimate intake ME factors depend on the specific soil type in the OU At a minimum the soil type on 
which the ME is based should be compared to site specific soil conditions If soil types are dissimilar then 
the ME cannot be used in estimating intakes EPA has previously requested that ME factors be submitted 
for approval prior to use in the risk assessment Until there is EPA concurrence the ME factor should not 
be used in the exposure equation to estimate risk 

The RF value is used to estimate respirable particles (PM 10) in the air due to fugitive dust emissions from 
surficial soils This relationship however is accounted for in the particulate emission factor (PEF) which 
was used in the exposure equation The RF parameter should be eliminated from the intake factor 
equation Use of the RF value inappropriately decreases exposure concentrations 
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The DF vanable accounts for the fraction of inhaled particulates retained in the lung This parameter 
adjusts the chrorrlc daily mtake (CDI) in stlch % manner that only 85 p0- Ot inbaled partKxllates are 

parfkumare 
cleared through mucociliary transport of moved to the omtcavlty and isw&WW& (CrtSrJarett and Doull 
1986) If only 85 percent of inhaled partidm are deposited in the lungs, the ttmWWg 75 percent must be 
expectorated or swallowed If a deposition factor is used, then the ingestion intake equation should be 
revised to reflect the increase in contaminant intake from particulates not dspskd in the tungs, but 
ingested It would be more appropriate, however to elimmate this factoc fnwn the rectxlnabfe maximum 
exposure (RME) inhalation equation for all receptors, as was stated by EPA tn the Apnl 1 I, 1995 letter to 
DOE regarding exposure parameters and in prevlous discussions between EPA and DOE 

accounted for in the exposure es&mates The aesessment rmprigs th& the 

Comment 2 

Mean chemd concentmtms UI surface water and groundwater were compamd to chemical-specific 
AMRs Ths IS incorrect To be protecfh of adverse human health effects and allow an adequate 
margin of safety, the maximum dsteded concentration be compared to maximum contamnt 
levels (MCLs) for groundwater and ambW water quallty criteria for surf;clce water unless otherwise 
required by law The 95th percentile upper confidence tima (95 UCL) or maximum concentratmn 
whichever is hghest should be used for cOmpaRSOn to risk- standards. - 

Response 

Comment 3 

The focused risk assessment presented in the W7DD includes a complete evaluatmn of an openapace 
Scenario The constructton work and office worker scenarios however, exciude several potentially 
complete exposure pathways For example, tn addition to groundwater ingestfon office workers may be 
exposed to surface soils through ingestion, inhalatron of particulates, and dermal contact Tracer element 
studles have shown that soil tngestron occurs equally from indoor dust and outdoor soil It has also been 
shown that chermcal concenttatms in indoor dust are appmxhafdy equal to that tn outdoor soil Sod 
exposure pathways should be evaluated for occupational receptors InhaMon of volaMe organic 
cornpounds ( V a s )  migrating through suMfoorfng by ofhe workers is also a poaential exposure pathway 
that should be considered 
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For the construction worker scenano exposure to subsurface soil is evaluated Surface soils however 
must be contacted in order for subsurface contact to occur Therefore, exposure to surface soil through 
inhalation of particulates ingestion and dermal contact should be included in the evaluation of the 
construction worker scenano A mixing model can be used to combine surface and subsurface soils 
Exposure point concentrations for construction workers should be estimated from data aggregated from 0 
to 12 feet below ground surface (bgs) In addition dermal contact and ingestion of seep water are 
complete pathways for construction workers during construction of a drain connecting the leachate seep 
to the pond These pathways should also be included in the quantitative risk assessment 

In the spray evaporation areas, receptors who use the open space are the only potential human receptors 
considered If occupational development in these areas is possible risks to occupational workers and 
construction workers should be evaluated If these receptors are not considered reasons for excluding 
these scenarios should be discussed 

Response 

Construction worker and office worker exposure scenanos will not be evaluated in the Draff Final IMRA DO 
because these scenanos are not applmble for this area 

Inhalation of volatile organic compounds (VOCs) is an incomplete pathway The only potential exposure to 
VOCs for human receptors is exposure within the landfill because VOCs in leachattdgroundwater will remain 
in the subsurface Landfill gas is contained within the landfill mass by the existing groundwater intercept 
system Institutional controls including fencing deed restnctions and/or state orders will mstnct access and 
land use However exposure to VOCs was included in the human health nsk assessment as a conservative 
measure to evaluate potential nsk to open space receptors from exposure to VOCs in landfill leachate at the 
seep, surface water and sediments in the pond surface soils in spray evaporation areas and groundwater 
downgradient of the landfill 

- 

The previous use of the office worker scenano in estimating human health nsk from exposure to groundwater 
was inapproprrate After the initial OU 7 nsks had already been computed a new approach was taken 
(dunng IHSS pnontization) to address groundwater contaminant concerns in a more reasonable fashion 
Under currently expected land uses and agreed upon exposure scenanos there are no exposures to 
groundwater unless rt surfaces in seeps streams or ponds The open space scenano represents the most 
probable future exposures in the buf'fer zone Therefore the open space exposure scenarro was chosen in 
order to conservatively estimate potential nsks to the public from groundwater For this evaluation, it is 
assumed that maximum concentrations of chemicals found in groundwater represent the highest potential 
concentrations to which an open space user might be exposed at a seep or other surface water location For 
the Draff Final IlWIRA DD therefore groundwater risks will be estimated using the maximum groundwater 
concentration in the surface water exposure intake equations for the open space receptor The unnamed 
tnbutary of Walnut Creek (No Name Gulch) is a losing stream year round (see response to comment 2 for 
Executive Summary) 

Risks to construction workers involved in remediation actwities do not need to be evaluated because a site 
spechc health and safety plan in conjunction wrth the activity hazard analysis would include information about 
site contaminants and spechc procedures for personal protective equpment and monitonng required for 
construction of the response action 

Comment 4 

Chemical data from landfill leachate are not validated in this document The appropriate data validator or 
laboratory personnel should be contacted if it is unclear whether the data have been validated (EPA 
1989a) Qualifiers are assigned to data by the laboratory conducting the analyses and the person 
performing the data validation The B qualifier attached to the data cannot be assumed to represent 
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chemicals present in laboratory blank samples d the data have not been vatidated For example, a "B" 
qualifier attached to orgamc chemical data by laboratory personnel indicates that the analyte was found in 

whetherthe 
chemical concentration in the site sample was above 10 times the blank Concentration (and, therefore a 
detect) or below that level (and, therefore, a nondetect v a h )  untif data am vatidatcbd, the attached 
qualifiers cannot be assumed correct 

the associated blank as wetl as in the SampIe The data vacidator would then 

In addition several chemtcals were detected infrequently but at concentrations exceeding ARARs These 
detections were assumed to be outliers and were eltminated from further conskhmtbn This should be 
supported wtth rationale for assumtng that the detect is an outlier 

Response 

None of the 1990 chemml data are valmkted Data wrth "B"qua1rfierS m-m the comment are 
d&ussian in the from 1990 The 1990 data wem used in the nature and extent of oontamarartran 

Tmhntcal Memorandum Rewsed Worlr P h  for operable UM 7, septembor2,16n95, and for 
compambility the same data set was used for the IMnRA W The 7 S M  &a Mmt be used for the 
focused human health nsk assessm& end ARARs conpa- in #re On& F d  MMR4 DD 

* . a  

An outlier is d e f d  as "an observation that does not conform to the pattern estaMrshed by other 
observations in the data set" (Gdbert 1987) As used in the OU 7 IM/IRA docwnen, ths indudedpnmenfy 
single detectrons (terrpmlly non-1118current or non-mpmduc&e) and spatfis& iso&&d txm- It 
should also be noted that with large data sets such as these (greater than 50 smnpk), occztmnal UTL 
exmedances are expected because the Upper Tolerance bmds (Un) W e  indtnles on& the 99th 
petcentile of the background data Thus, solated samples m y  be miYect~~e of the statistical 
methodology /abomtoty error or a sampling anomaly The word " a m w  in the PCOC drscussion may 
be more concise than "outlier 

1 
I 
I 
1 

1 

I 
fi 

In the Draft Final IWIWI OD, the rattonale for the elimination of any PCOCs through outlier testing or 
professronal judgment shall be provided 

a 
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2 2 Ecological Risk Assessment 

Comment 1 

The ecological risk assessment repeatedly states that the existing seep will be covered by the 
presumptive remedy and therefore will not be a point of exposure to contaminants for ecological 
receptors in the future It is not clear however where leachate that currently is released at the seep wit1 
go It appears that it may be collected by a drain system and discharged to the East Landfill Pond If this 
is not the case it is not clear how this would reduce the likelihood of an organism s exposure to the 
contaminants Although the volume of leachate discharged from the landfill is expected to attenuate over 
time initial discharges would probably be similar to current volumes but to a smaller receiving body 
Conditions at the discharge point would therefore be expected to be similar to the current situation and 
overall pond water quality would be expected to be worse The OU7DD should evaluate the effects of 
movement of the leachate discharge point rather than assuming burial of the seep will eliminate leachate 
discharge Ecological risk should be reassessed and all discussions related to discharges of seep and 
pond waters should be reassessed 

Response 

Based on agreements between DOE EPA and CDPHE the Draft Final IWIRA DD will recommend 
complete removal of the East Landfill Pond Leachate contained in groundwater will remain in the 
subsurface If necessary leachate will be treated for those contaminants that exceed or will exceed 
(based on modeling results) AR4Rs at the Point of Compliance Treated groundwater will be discharged 
to the subsurface 

Under currently expected land uses and agreed upon exposure scenanos there are no exposures to 
groundwater unless A surfaces in seeps streams or ponds The East Landfill Pond will be removed and the 
drainage regraded to prevent seeps No Name Gulch IS a losing stream year round so groundwater is not 
expected to surface in the stream In addition future development of groundwater will be prohibited by 
Institutional controls 

Comment 2 

The OU7DD states that receptors were assumed to use OU7 100 percent of the time in order to develop a 
conservative estimate of risks At the end of the nsk assessment however it was determined that this 
approach was too conservative and the calculated risk was reduced In order to be a usable tool a risk 
assessment should reflect the most likely site conditions The revision of basic exposure parameters after 
the compilation of risk calculations has the appearance of an arbitrary change designed to reduce risk 
Actual assessment parameters should be defined from the beginning 

Response 

Exposure parameters were not arbitrarily altered to reduce the level of apparent risk Rather risks 
associated with the "worst case" scenano were clearly presented and the implications of relaxing 
conservative assumptions were discussed This includes exposure to water from the seep at SW097 
The effect of altering the intensity of site use on exposure and risk was presented for a range of conditions 
from 0 to 700 percent site use In our experience this approach is more useful in supportrng risk 
management decisions than negotiating a single set of exposure parameters for biological variables that 
exhibit natural variability providing r/sk managers with truly arbitrary exposure and risk estimates 

As stated in the Introduction to Appendix D the ecological portion of the nsk evaluatlon was intended to be 
a screening level evaluation of nsk from surface water and sediments of the East Landfill Pond The use 
of consewatwe assumptions regardmg exposure parameters IS appropriate when conducting a screening 
level evaluation (€PA 7994) Conservatism was adopted wherever assumptions were needed so that all 
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assumptions would tend to b m  results in the same directim (€PA 7994) As a mult, the 9uaMative 
intetpretatron of the mutts ten#& to f m  on the potential eiibcts of relawivrg t h ~ a u n s e ~  M 
assumptions abouf factors such as site use, 6mvailability, or the number dmgpmft~m affected 

Based on agreements beiween DUE, EPA, and CDPHE, the Draft Fhai MRl DID will reicommend 
comptete removal of the East Landyia Pond A gnwndwatef mktm d ttmstmd system might be 
installed rf contaminants exceed or vvin exceed (based on ~~ mwh) ARMb at thg ?o& of 
Compliance at the edge of the Waste Management Unn lJn&cwrzrJIBL-M uses dtnd agreed- 
upnexposurescenarios the reare .noexposures log~~un less#scaCBees~~,s t r rwms ,w  
ponds The unnamed-w of Walnut Gtwk Nanne G W )  is a Wn$&tm?#t?pmw+wnd @ee 
response b comment2 for Ekwutive Summaty) As a resut€, the exposur~~puhts aifdmsdrn the 
comment wdl be removed and, therefore the exposum pathways dinwtnted 

Comment 3 

All tdentrfted unoertarntres rehte to overestimatiDn of ecdoglcal risk Others are nohably absent such 
as the lack of organism-specific or chemical-specific toxidty information Atl type8 of poteatnl 
uncettainbes should be identified rat)ler than jost !bee ClesUIfhyf In cwmsUmWmk. 

Response 

See response to ccrrnment 2 for Emhgml Risk Assessment 

Comment 4 

It appears that potential chemcals of concern (PCOCs) were elunlnated from further consfderatron d no 
ecologrcal ef#ects mformation have been devetoped for them The rat& to srq.rposZ this approach 
should be provfded The cM\sBIvBtive ssandard procedure IS to refah Qcocs for which there are no 
effects data 

Response 

If no ecdogml effects tnformatron has been dembpd fora PCDC, thslr, IS IK] -1 m y  to assess 
the nsk from that compound For the reason Pcocs indfhout etwlqpd e k &  tnhnidnn were o M e d  
from further consrdemtron 

Comment 5 

The development of a no observed adverse effects level (NOML) ammt be bcrsed on a single study that 
tested a single dose of conoentration that rest&ed HI an observed e#eet. OMI olmmtm does not allow 
distinction of 8 range of effects The analyses of NOAELs should be re-ev- 

Response I 
Although the author does not -I@, this comment apparently refers to the benchmarks for toxmty of dr- 
(N) butyl phthafate and biS(2dhylhexj4) phtharatg io maiWards fsectrOn 03 2 3 f, p a p  15 last bullet on 
the page) The rewewet's statement that 8 hna l  AlclaAEL cannot be dlen\Ead kom 61 sit@ dose is 
accurate However the rewewer IS probably aware that f o m @  derwed tow mmtmts are often not 
available for a spec if^^ chetnWspectes cumbhatmn AH of ttre fwmhmub lwBd in the document ~ ~ 1 1 9  
denved from toxicological Iitem&m aceatding to 81 ~ M B W  pmcedurr &&fwd by DOE cOnfractorS at Oak 
Ridge Natmnal Laboratory The benchmarks fw ?he phthalates wtw fakm &wc#y from tfwf database 
As noted in the text, the benchmarks are denved to appmwmb the NOAEL, The process for demhg 
benchmarks has been appmved by EPA Region Vlll etwtoxtdog&ts kw we in s c m e n i i  nsk 
assessments at RFETS 
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Comment 6 

Throughout the OU7DD the need to mitigate the loss of wetlands during the construction of the landfill is 
identified with the potential for use of wetlands banked during construction of the Standley Lake diversion 
project to compensate for the lost wetlands It is not clear that wetlands will be created beyond those 
required to mitigate wetland losses from construction of that project More specificity should be provided 
regarding the potential loss of wetlands dunng construction of the landfill cap 

Response 

The wetland bank program is a waiting approval by EPA Text describing the potential loss of wetlands will 
be added 

Comment 7 

Much of the ecological nsk assessment is based on incorrect water quality standards and the assumption 
that covenng the seep will eliminate the release of leachate These factors underestimate the ecological 
nsk associated with OU7 Ecological risk should be reassessed for all media receptors and PCOCs 

Response 

- 

A review of the current state water quality standards revealed fhat only the value for arsenic was incorrect 
The evaluation will be revised using the correct arsenic value Stream segment specific state water 
quality standards for radionuclides were developed for protection of human health and are not applicable 
to aquatic life Therefore benchmarks developed specifically for RFETS by scientists at Argonne National 
Laboratory and Oregon State University were used to evaluate the potential for toxic exposure of aquatic 
life 

See response to comment 2 for Ecological Risk Assessment 

Comment 8 

Risk to aquatic life in the East Landfill Pond appears to be minimal based on toxicity studies and the 
presence of organisms that are moderately tolerant of pollution However the species list is not very 
diverse and IS largely composed of species that are highly tolerant of polluted environments The basis for 
determination of tolerance should be explained including whether it is related to sewage related 
compounds or metals and nonsewage organic compounds Tolerance of an organism to pollutants is not 
consistent across the range of pollutants Rationale should be provided regarding the apparent paucity of 
species in a 20 year old pond with an apparently consistent water supply 

Response 

Sediment toxicity tests indicate no toxicity to Hyallela azteca This is a largely epibenthic species which 
spends much of its time grazing on the sediment surface As noted in the text toxicity tests using a 
burrowing species (Chironomus tentans) failed due to loss of laboratory cultures The preliminary 
evaluation of sediment data indicates concentrations of organic chemicals (especially polyaromatic 
hydrocarbons [PAHs]) that may be toxic to benthic in fauna and may limit the benthic community to 
moderately and highly tolerant species 

As noted previously the recommended alternative in the Draft Final IM/lRA DD will include elimination of 
the East Landfill Pond Therefore the potential limitations on the aquatic community due to sediment 
contaminants m the East Landfill Pond are not an issue 

1 I1 0/96 
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Comment 9 

Ecological effects of contaminated surface and subsoils were oot evatuatd The efteds of contaminants 
on plants and burrowing anima& should be evaluated 

Response 

The revised /WRA DD win evaluate eco/ognx/ effects of contadneted suifh? e@ s u b s u b  soils. 

Comment 10 

The process uwd to tdenttfy PCOCs 1s not described beyond saykg a standerd S@ of dteria, lnctuding 
professtonal judgment were used Rationale should be provided for dtmkthg cmtttmi- 

Response 

2 3 Landfill Design 

Comment 1 

The OU7DD evaluates three cover systems to cap the OU7 W d l  The only ddference among the three 
alternatives is the deslgn of the lwqmmabiliity layer@) All three a#emrrtnres lnctude a fbdbk 
membrane m e r  (FMC) Underiylng the FMC, Ahernatwe 5 mndudes so11 bedding matenal, Alternatwe 7 
includes 12 inches of bw-penneab~hty (1E-05 centimeters per second [cm/s@) soil and Altematwe 9 
includes 24 lnctres o# clay (1 E47 cdsec) According tg the document, Altmative 7 IS the recommended 
altematwe Compared to Altername 9 A#ematwe 7 has greater long-term &eelmess, is easter to 
implement has lower costs, and has greater shalt-term effedvewss The cmd~~~ion that Alternative 7 
has greater long-tern effecttveness should be further supported for wart%! masons The masons are 
enumerated below 

0 According to the report Altemat~ve 7 has greater long-term &- because the day layer in 
Aftematwe 9 is subject to desiccation cmddng ar&isthemfore mokpmm1K, lealrage #tfm FMC 
ruptures The report states that covers cunshucted with day mtetMsst hi@ moistUtecontents may 
be subject to more deslccamn than covers constrocted of soil maQe&!s d a 
This statement requires further m&mal, as it contradiis IandfiU closure iqpWbns, standard 
accepted practices, and €PA guidance (EPA 1985 1989b, 1991b) Furthermore, 11 water is 
percolating through a ruptured FMC it seem that any under4rmg desiccated clay wHI dehydrate and 
function as intended 

mo18tw8 content. 

Response 

In general factors that influence c&y layer &m&n jndudre the c&y mmern~, p&stm& sand 
content in&almorsture content temperature vanations nature of the cfevs contact with m@ng 
geomembmne or uncierlj.mg surface andovettwden pressotes These iix$mtrave been mstigated 
by sever& researchers and R has been suggested tfwt a clay klyer haw a h e r  swelling potent& 
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lower plastictly index lower inrtial moisture content and a thicker vegetatnte soil wver whrch provides 
sufficient temperature insulation and overburden pressure to maintain a tight contact between the clay 
and the ovedying gmmembrane will be less likely to desiccate than a clay layer that does not have these 
charactenstics 

The low permeability soil layer proposed for Alternative 7 is intended to incotporate many of the factors 
identrfred above to reduce the potential for clay desiccation compared to the clay layer proposed in 
Alternative 9 

Clay healing generally applies to clay liner systems that will be subjected to high overburden pressures 
from ovedying waste fills In cases of very large landfills the clay can be become highly compressed 
causing a redistnbution of the clay to close cracks and voids These high overburden pressures are 
rvpcally not present in cover systems 

The ability of a clay to rehydrate after cracking is very dependent on the charactenstic of the clay A pure 
bentonitic clay such as GCL wil/ hydrate and achieve a pemabiltly similar to a pre-drying conditm 
however nom1  compacted clay covers would not have the potential to totally rehydrate and achieve a 
permeability equal to the pre-drying permeability 

According to EPA guidance (1 989b) a dual component barrier system is desirable because the layers 
complement each other The FMC will tend to roof over the inconsistencies in the underlying 
compacted soils while the compacted soil will tend to significantly impede the flow of any leakage 
through a hole in the overlying FMC (EPA 1989b) In addition, placing an FMC above a moist clay 
layer tends to protect the clay from desiccation Finally each component tends to back up the other in 
the event of a failure of either component (EPA 1989b) If there is leakage through a hole in the FMC 
or if the FMC significantly ruptures 24 inches of clay with a hydraulic conductivity of 1E 07 cdsec  
(Alternative 9)  will be more effective than a 12 inch soil layer with a hydraulic conductivity 100 times 
larger (Alternative 7) The Hydrologic Evaluation of Landfill Performance (HELP) model should be 
rerun to determine how well the two soil layers "back up" the FMC in the event of failure or slight 
leakage 

Response 

We concur wrth the €PA guidance documents that recommended a dual-component barner system A 
composde system is the basis for the proposed Alternative (Alternative 7) which includes an FMC over a 
low permeability soil However we are concerned that in the long run a highly plastic high moisture 
content clay (Alternative 9) will eventually dry and crack The cracks will form soil irregulanties and 
stress concentrations in the FMC that may result in defects in the FMC Holes in the FMC directly above 
desiccation cracks may result in infiltrating water having a direct condurt to the waste Although this 
cannot be accurately modeled this conditm is considered to be worse than an intact FMC ovedying a 
low permeability soil (lxl@ cdsec) that is not cracked 

The HELP analyses that were conducted in support of the selection of Alternative 7 evaluated the 
impacts of expected defects in the FMC for both Alternatives 7 and 9 Recommended defect rates were 
included in the HELP analyses for both alternatives and the results indicated leakage rates of 7 6x1@ 
inches (average annual totals) for Alternatrve 7 and 1x1U5 inches for Alternative 9 This corresponds to 
0 007 percent of rainfall for Alternative 7 and 0 oooO7 of rainfall for Alternative 9 This is not considered 
to be a large difference 

We concur that if a large defect occurs in the FMC that a 1 x705 cdsec  clay will allow considerably more 
water to infiltrate than a 1 x 1U7 cm/sec clay However large defects or ruptures in the cover should not 
occur if a proper construction quality assurance (CQA) program (as recornmended by the EPA) is 

~~ 
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implemntted dumg 
be observable irwn 

Landfill closure regutations typically q u i r e  find covers to 
equal to the hydraulic cortducbvity of the undewng sok 
conductivity of the weathered bedrock below the landfl# to 
leakage through a hole in the FMC or if 
hydraultc conductiv~ of 1 E45 cmlsec 
leakage into the landf~ll could exceed seepage aut, resulhngt in the %atbttW effect. this efkt  is 
undesirable because waste can become satwated and produce M@& V lgachate In 
additton leachate hydraulic heads will increase withtn the bndf#i, wMch CpR kxeme baktqe rates 
out 

1 0 

n 

0 FMC wpture could be caused by dtfferentid settlement Aay diffemnthi sg#lement affect the 
soil layer below Alternative 9 may be h swxptible to tMkmmnt elllects BS empiwed to 
Alternative 7 The compacted day amponmt CBR defon somewht more without nazsUn_ng because 
it is thicker and because dstyhas 'd healing" pmpefties as a mwltaf#he dafs Wnk and swell 
charactenstics T h e t e x t s t a t e s U l a t t h e p o t e n t i a l f o r d ~ ~ ~ ~ s ~ , ~  
landfill IS generatmg gases and decomposhrg Therefore, mttlmmt hf boccurfotlowingcap 
construction The advantages of the self-hmUng propeftk ot day €md the potential for differential 
setttement have not been given adequate considemtkm E7r the I= 

Response 

The self healing aspects of a &y hyer am  ISC CUSS^^ a&we 

Comment 2 

Based on the above comments, it may be useful to consfder an alternative that uses a 12-inch layer of 
clay beneath the FMC This alternative will be less costly than ARemative Q, easier to implement have 
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greater short term effectiveness and still provide all the advantages associated with constructing the 
barrier layer with low permeability clay 

Response 

A reduction of the clay layer thickness from 24 inches to 12 inches only intensities the clay desmation issue 
in that a 12 inch thick clay layer will be more sensitive to changes in permeabilm due to desiccation than a 
24 inch thrck clay layer See response to comment 1 for Landfill Design bullets 1 and 2 above 

Comment 3 

It is not clear why the evaluated alternatives do not include a biotic barrier in the cap A biotic barner 
protects the integnty of the low permeability layer by preventing burrowing animals and plant roots from 
puncturing the layer A biotic barner also prevents plant and animals from being exposed to landfill 
contents The text does state that the 36 inch vegetation layer will prevent burrowing animals from 
reaching the low permeability layer but it is not clear how this layer will achieve these results The text 
should support the conclusions regarding burrowing animals and plant root depths, or else provide a biotic 
barner in the caps 

A review of site specific biologic conditions at OU 7 indicates that a biotic barner is necessary 

Comment 4 

Alternative 9 includes a gas collection layer directly below the clay layer This configuration may result in 
desiccation of the clay layer The Alternative 9 design should consider a layer placed above the gas vent 
to prevent gases from desiccating the overlying clay 

Response 

The gas-collection layers shown in Alternative 7and Alternative 9 are both located below the soil bamer 
component of the cap T ~ J S  IS an €PA recommended standard design feature Additionally tt is belreved 
that the gas emfled from the waste will have a high moisture content and will not signiticantly - promote 
desiccation in either design 

Comment 5 

The three capping alternatives include a 36 inch vegetation layer The rationale for the 36 inch thickness 
should be provided The thickness should be based on factors such as frost depth evaporative zone 
depth expected burrow depth and expected plant root depth 

Response 

The dimensions given on the cover alternatives are preliminary Further refinement of the design layer 
thickness will occur dunng the final design effort where issues such as frost bunal depth evaporatrve zone 
depth burrowing animal depth and plant root depth will specifmlly be addressed 

Comment 6 

The report states that no action alternative will not meet chemical specific ARARs because leachate at the 
seep exceeds four Colorado water quality (CWQ) standards one MCL and two practical quantitation limits 
(PQLs) For the two capping alternatives the only chemical specific ARAR exceedances mentioned are 
associated with surface water (one CWQ standard) and groundwater (one MCL, one CWQ and one 
PQL) The leachate exceedances are not discussed Presumably under the capping alternatives the 
blanket drain will discharge leachate at the pond or at some other downgradient location Therefore 
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exceedances in ARARs may occur at the seep dfscharge locatton under AHemathm 7 and 9 The IMRA 
should address this potential mmmm with ARARS 

Response 

Based on agreements between DO€, EPA and CDPHE, the Daft find 
complete removal of the East L e H  Pond Lsslchate c0ntained-n grumdhWMmm~n in the 
subsurface If necessary, leachate M h t  be treated for those con- thgt ems& or will exceed 
(based on modetrng msu&s) AR4 Rs af the Pot& of COmpiiirm TWed gmundmter wll be discharged 
to the subsurface 

DD WrH CBCommend 

Groundwater Modeling 

Comment 1 
- 

The groundwater mtmep? system is not c u m d y m  in the M o D F l o w g m ~ f l o w  model 
The text states, and Figure Gl shows, the groeMdvvater intercept system is representcad by drab cetls 
which sunmfnd the northern, westem, and southen sides sf %fm landf# Ttrem cell requires that the 
user specify a drain etevation (WMCh does not haw, tocchdde with the tmttwtdthed) and a 
conductance The drain cell withdraws waterktolnthe modetat a rate determiad by the drain 
conductance and clifferenee betnreen the h8d h the cell and the draineievatlon, but* vvhen the head 
in the cell exc88ds the drain elevation FigureGI shows, hawever, a gap- thb boundary commpomMg 
to the sectmn of the intercept systemthat 6 bedwed to beineffective. Aprevious daarment (DOE 1994) 
included a detailed evaluation of the effectiveness of the ~unrhnater iwrmpt system and fxmdudd that 
the system dW Robhmnction properly on the nOrtttem srde ofthe ImSll becausg the drain was not keyed 
into the bedrock, alfowingwatwmffow undmeath the dtrrhr and IF@ the IadM Therebone, the 
groundwater mo&i mki repl%8errt the gmndwater system more-* if a mntinuom boundary of 
dram cells surrounded the landfill area on the north, west, and sollthddes C5mdw&w could still 
bypass the interoept system on the north stde where the drain c8iJ dew3Wns 8tc1 greater than the 
elevations of the bottoms of layer 1 drain &Is This configutatkn should pmde a more accurate 
estimate of groundwater that enters the kndfill from the nMtt Comedy SprPLsenting this boundary 
condftKNl should affect modelca~b~tion and requlrethemodeltobefe&hbd. 

Response 

In the Dmfi IMRA D U r n o d e l c m h g u ~ ,  some drarn ce& wm m m & m  the tw&h srde ufthe 
landfill and the remining dmrn cells on #?e clorfh side wem m d d  h ee&Wmc8 hrn the values used 
for the south srde d m  eeb (see Tabe C- 1) This ConfistrratFOn IS ctmW it the gfwndwater in#mqpt 
system IS pttklly lo M y  blogked on the no& sMle The Porciptniat &Wachqp ex& from cORSIructrOn 
actntities assocvated wrth the t b m  of ?he smaH sluny wall on ffie nom SKie of dhe km.#ll Other pDssrble 
causes of blockage include actriritres dunng the ConstrUctKln o f  ihe Wmept system and slftng in of the 
drainage layer 

Whether the north dmin IS functming IS umrtam Modding o f  Qhe drain as described m the comment 
has been perfomwd The fit of srmulated heads to mm& heads is eccq&able, but not as good as the 
fit presented in Appendix C (as measured by resdiial sum of squarss) &cause the fir IS acceptable EMXI 
the blockage of €he north drain has not Been proven the modeling will be perfomred as suggested in the 
comment 
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Comment 2 

Calibration of the model is inadequate because the modeled seep flow at the beginning of the no action 
scenario simulation (1 88 gpm) is one half of the average observed seep flow (3 61 gpm) that was 
presented in the Modified Final Proposed Action Memorandum for Passive Seep Collection and Treatment 
at Operable Unit No 7 (Kaiser Hill 1995) Section C 6 of the text does not indicate that seep flow rate 
was included as a calibration target It is generally recommended to use estimates of flow as calibration 
values in addition to heads in order to increase the likelihood of achieving a unique calibration (Anderson 
and Woessner 1992) This is particularly critical when the model is used to predict changes in flow rates 
in response to changes in the flow system as is the case with this model Therefore the model should 
include the average seep flow as a calibration target The model should also be recalibrated to achieve a 
better match between predicted and observed flow rates under the no action scenano 

Response 

The comment asserts that the groundwater flow model should be calibrated to the average flow at the 
seep This assertion is incorrect the groundwater flow model is calibrated not to “average” conditions 
but to the conditions at one specific time March 1993 

The seep flow measurements as reported have a high margin of error All measurements of the seep 
flow with one exception are visual estimates only Accurate flow measurement is difficult if not 
impossible because the seep location contains landfill debns weeds and multiple seepage points 
Estimates made during multiple site visits dunng 1994 and 1995 ranged from 1 gpm to 5 gpm with the 
majonty of the estimates being between 1 and 2 gpm During an extremely wet penod in Apnl1995 flows 
were estimated at 5 gprn 

Well hydrographs in the landfill vicinity show that high water elevations occur in the spnng, usually in April 
These increased flows are due to increased infiltration following spnng precipitation events Elevations 
before and after the peak fluctuate rapidly and low to moderate flow conditions exist during the majonty of 
the year The model is calibrated to water elevations measured in March 1993 which more closely 
represent low to moderate flow condit/ons durrng the malonty of the year rather than to the high flow 
condition which occurs for only a short time penod 

In summary the seep flow was used in the calibration of the model The model was calibrated using well 
head elevations and the reasonableness of the simulated flow at the seep was used as a check 
Adpstments to hydraulic conductivities and recharge were made dunng the calibration to adpst the 
simulated flow at the seep A simulated flow of 1 88 gpm is reasonable for March 1993 flow conditions 

2 5 Applicable, Relevant or Appropriate Comments 

Comment 1 

Discussions regarding ARARs will require revision when other sections are revised 

Response 

Descriptions of ARARs throughout the report will be revised as necessary 

Comment 2 

Responsibility for determining compliance with the substantive requirements for permits is not clear DOE 
does not discuss interactions with responsible agencies The determining agency should be specified for 
all actions that will provide substantive efforts in lieu of formal administrative requirements 

~~~~ ~~~ 
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Response 

OU 7 remedrabon and ckrsure 
(IAG) Part 18 of the IAG states thst mspmm 
prucedumt requirements to obmn permits Ho 
appropnate federal and state stan&rds, 
included in such pennds Un&r the /A 
CERCLA actions 

3 0 Specific Comments 

Comment 1 

Executive Summary The Executive Summary states that the pr8sumptive remedy of Containment 
addressbs all potentml pathways except surface water and sedirrrent k.1 the EaJz L8mM Pond and surface 
soils in the spray evaporation areas Hawever, the pmsmptm * llemeayadso~notaddFesspathways 
associated with emthg groundwater COntaminatKHI outside lan#M bwrndatm Themfota, #e docoment 
should clarify whether or not groundwater will be addressed dong with mfax wWr, sedhnent, and 
surface soils if appropnate 

Response 

Comment 2 

Page 7-2 Thrrd Paragraph This paragraph states that the lamifdl cap wll cover the mstmg keh8te 
The text then 

water so the m e r  will not buikl up and create a seep onto the 
drainage blanket wdl daylght or where It W l  discharge This location shwkkbe 
pathways could exist at the point of g r a d  drain discharge 

seep thereby eliminating exposure to the seep s88p 
gravel 

I 

8 -  

Response 

Comment 3 

Section 3 Page 3 3,3rd paragraph This paragraph discusses the potential exposure pathways 
associated with OU7 It IS unclear whether %gestion and dermal contect wdh waste mate&" includes 
direct contact wlth chernlcals OT dermal contact with contaminated sal The text should be revised to 
clarify whether both pathways will be evaluated 
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Response 

The text will be revised to clarrjl that the exposure pathways are ingestion and dermal contact wflh 
contaminated soil 

Comment 4 

Section 3 3 6 Page 3 9 This section concludes that the preliminary remediation goal (PRG) screen 
conducted on three East Landfill Pond sediment samples indicated that all 20 of the identified PCOCs for 
the East Landfill Pond sediments were found not to exceed the PRGs for an open space user and 
therefore, there is no risk to human health from the East Landfill Pond sediments The final work plan for 
OU7 (DOE 1994) detailed the seven step data quality objective (DQO) process that has guided decisions 
on data collection at OU7 The outcome of the DQO analysis concluded that 400 addttional sediment 
samples would be needed to determine whether five of the PCOCs identified for East Landfill Pond 
sediments exceed PRGs However the decision was made not to collect these 400 sediment samples 
The text explains that "for these five PCOCs the sample means exceeded the guidance or 
recommendation to be considered (TBC) or PRG by a least one order of magnitude Given the magnitude 
of these exceedances it is not likely that additional data will affect the decision to remediate these 
sediments The text also states "the available data already strongly support a decision to take remedial 
actions Therefore according to the seven step DQO decision making tool developed by DOE for OU7, 
400 additional sediment samples still need to be collected in order to determine whether PCOCs for the 
East Landfill Pond exceed PRGs The text should be revised accordingly 

Response 

Open space PRGs were used for the PRG screen in this report in accordance with recommendations from 
the Future Land Use Working Group (DOE 1995) None of the PCOCs forpond sediments exceeded 
open space PRGs Residential PRGs were used in the PRG screen performed as part of the DO0 
analysis in a draft version of the OU 7 Work Plan Five PCOCs exceeded residential PRGs Because the 
recommended future land use is open space the PRG screen performed for this report is adequate to 
characterize the nsk to human health from East LandM Pond sediments 

The recommended alternative in the Draft Final IM/IRA RD will include complete elimination of the East 
Landfill Pond and moving sediments under the landfill cap Therefore any potential nsk from the pond 
sediments will be eliminated 

Comment 5 

Section 3 Page 3 35 Table 3 6 Although the reference for the particulate emission factor (PEF) value 
correctly cited as "EPA Guidance for Superfund Volume I Human Health Evaluation Manual, Part B 
(1991) the PEF value as listed in Table 3 6 is incorrect A PEF of 4 63E9 cubic meters per kilogram 
(m3/kg) is the default value provided in EPA guidance (1991a) and should be used in the calculation of 
particulate inhalation of surface soil The table currently lists a value of 4 63E10 m3/kg 

Response 

The value for the patticulate emission factor (PEO in Table 3 6 will be corrected to 4 63E9 d k g  the default 
value provided in EPA Guidance for Superfund Volume I Human Health Evaluation Manual Part B (1991) 

Comment 6 

Section 3 Figure 3 8 The conceptual site model for surface soils in spray evaporation areas should be 
revised to include office workers and construction workers who may also be exposed to surface soils 
through ingestion dermal contact external radiation or inhalation of particulates If construction or 
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industnal activlties could occur n these areas then it is necessary to evaluate expastwe vm these 
pathways 

Response 

Comment 7 

Section 3 Figure 3-6 The conceptual site mdd for landfill leachate a! the 8#p should be revised to 
include const- workers who may also be exposed to seep water thtougfr dmhd oontepct and 
ingestion dunng constructfon of a drain connecZing &hate seep to ths pond If this ecbvity Is expected 
to occur, then it is necessay to qua- evaluate exposure vra these paZtwvays 

Response 

Comment 8 

Page 3 34 Table 3-5 Table 3 5 presents the sitsspeciftc exposure paramters for assessing nsks to 
open-space usem from soil i nps th  Thevaims Wed are acceptabtefotus&naibg mtakes from 
nonradrologrcal analytes but am not appmprhle far raclionuc#de dskegtkrraDer; m e  _the sofl 
ingestion rate for this m o r  shauld be age- and wetghtadjlrsted when uasd m f&km&de risk 
estimates As stated in EPA guidance flMla), suil hgestbn rades dflfsr forcMdm and actutEs, therefore, 
age-adjusted ingestion rate factom are used m #he soil paahway equation when risksfm 
radlonudide eqmsure The soii hgestbm rets must Be &d@sted becausa, the mdbnudi- tntake equation 
does not indude body weight oravemglng time, which are knportant w k m w t h e  ddf- in 
soil ingestion rates between adults and childfen ChWrenhgest m-II and WB&@ less than adults, but 
the increased soil Ingestion rate IS assumed to a a i r  for mJy 6 years €PA gpldmce (1SSla) presents an 
equation for calculating the adjusted soil ingestm rate, it should he used for dmathg the soil ingestion 
rate of open-space users at OW for the radlonudkk risk asses8-t 

Response 

Comment 9 

Page 7-2 Paragraph 2 The text implies that leachate exposum pathways MU be interrupted by capping 
the landfill and pmvld,lng a gravel blanket or French drain beneath the landfflt b p v m t  leachate from 
buildmg up beneath the landfill The text does not specify whece the p w i  &&@cef or French drain wilt 
terminate, but suggests that d will discharge to groundwater atnd '%e gtmn&Mw pathway is already 
mcompbte " Because of the landfilt's toposraphrc posrtlon above the East€,pdf#l Pond, leachate may still 
discharge to surface water in the East tandfftl Pond thereby airowing COlllitluBd cammmmtion of the east 
landfill pond and surrounding sediints TRS discharge point for the Fmm#w&m shouM be specified 

Response 

See response to comment 2 for Ekecutha Summary 

1 
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Comment 10 

Page 7 4 Paragraph 1 The text states that cap will be graded in such a way as to force surface water to 
the penmeter of the landfill where it will accumulate in a surface water collection ditch and routed around 
the East Landfill Pond Figures 7 3 and 7 5 show that the eastern face of the landfill will consist of two 
relatively steep slopes (20 percent) that slope toward each other forming a valley in which a large volume 
of landfill runoff may collect 

The figures do not depict any structures or ditches that would prevent this flow from entenng the East 
Landfill Pond Because the pond is in direct contact with the landfill this would increase the saturation of 
the landfill mass Measures to stabilize erosion from the steep eastem slopes and to divert runoff from the 
pond should be discussed in the text 

Response 

The recommended alternative for the Draft Final IWIRA DD will include complete elimination of the East 
Landfill Pond Erosion control measures along the steeper eastern slopes of the landfill will be considered 
during the Trtle /I design effort when slope angles in this area are finalized 

Comment 11 

Page C 5 Paragraph 4 The text states that the model generated potentiometnc map supports the 
conclusion that the groundwater intercept system is failing on the northern side of the landfill The 
groundwater intercept system was not correctly modeled on the northern side and was, in fact, left out of 
the model Therefore the model should not be cited to support this conclusion 

Response 

In the model configuration presented in the Draft IM/llM DD some drain cells were removed on the north 
side of the landfill and the remaining drain cells on the north side were input with lower conductance 
values than the conductance values used for the south side drain cells (see Table C-I) This configuration- 
is correct if the groundwater intercept system is partially to ful/y blocked on the north side The potential 
for blockage exists from construction activities associated with the tie in of the small slurry wall on the 
north side of the landfill Other possible causes of blockage include activities during the construction of 
the intercept system and silting in of the drainage layer 

Whether the north drain is functioning is uncertain Modeling of the drain as described in the comment 
has been performed The fit of simulated heads to measured heads is acceptable but not as good as the 
fit presented in Appendix C (as measured by residual sum of squares) Because the fit is acceptable and 
the blockage of the north drain has not been proven the model configuration in the Draft Final IM/lRA DD 
will include drain cells as suggested by the reviewer 

Comment 12 

Page 3 15 Paragraph 1 The text asserts that ARARs are used to create a framework for determining 
the health and risk based limits for remedial actions and to develop remedial alternatives This statement 
is incorrect The human health and ecological risk assessments create the framework for determining 
health and risk based limits and the resulting values may not be the same as ARARs The text should be 
revised 

Response 

The text will be revised accordingly 
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Comment 13 

Page 3-19 Section 3 4 2 1 This sectton states that minimization of the deslrtsctron * , loss ordegradatron 
of wetlands IS required by Tale 40 of the Code Federal Regutations (CFR) 9 &3G2(a) This section of 
regulations however, pertains spedficalfy to implementing CoLInc11 of Emriromnenfal Quality regutations 
relative to the Rlatfonal Environmental Policy Act (NEPA) which is not pertmenttothe dscwsion as Cited 
Loss of wetlands is governed by the Clean Water Act (CEWA) 9 404 and thea$iso&ted Corps of 
Engineers and EPA regulations, Executive Order 11890, and 10 CFR 1022 The&& shouM be corrected 

Response 

The text will be wrrected 

Comment 14 

Pages 3-23 and 3-24 Section 3 4 3 3 DOE proposed to delist the leachate from the landfilf as a 
hazardous waste Several problems fmve been identtfled relath to this j m p c d  7he assumption that 
covenng the seep w* the landfi cap will mmow the leachate BS ncrt malh!ic because the 
preliminary design discussii indicate leadrate wiW be cotiected In a chin fur 
Landfill Pond Although the flow of leachate is expected Po attenuate to a steady rcde over 10 years R 
would be expected thatinittaltlews WOuMbe simhr to t l r c w s m w -  Current water quality at 
the seep exceeds CWQ standatds for several mr@tuMs ConsWMs should not be cons#fered absent 
above mawmum allowgd concenmtbns (MAcs) when the andytkd d@teethm fW?s exceed the MACs 
DOE asserts that *the subs6antive requirements of 40 CFR 280 2 O d  p6O.Blnrrrst be met for the 
leachate to be defisted However, fi faas under EPA's ju~isd&on Bo Qetsnnine Hl)lether those substantive 
requirements are met not DOE. The text shoutd be OOITBcfed 

to the East 

Response 

See response fu comment 2 for Executrve Summary 
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01 B 

EPA 1991 b Conducting Remedial Investigations/Feasibility Studies for CERCLA Municipal Landfill 
Sites EPA/540/P 91/001 OSWER Directive 9355 3 11 February 

EPA 1993 Presumptive Remedy for CERCLA Municipal Landfill Sites U S Environmental Protection 
Agency Office of Solid Waste and Emergency Response Directive No 9355 0 49FS September 
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Colorado Department of Public Health and Environment 
Hazardous Materials and Waste Management Division 
Comments on Draft Phase I IMnRA Decision Document for Operable Unit 7 
August 24,1995 

Comment 1 

Section 1 3 (Page 1 4) Returning investigation derived materials to the present landfill has been 
approved by the Division and EPA This action should be mentioned in this document either in this 
section or elsewhere 

Response 

Returning investigation derived matenal from the Phase I and supplemental field investigations to the 
landfill before closure will be mentioned in the Drat? Final IM/lRA DD 

Comment 2 

Section 2 1 1 (Page 2 2) The specific solvents and degreasing agents that were disposed in the landfill 
should be identified along with any associated hazardous waste codes The Work Plan mentions "97 solid 
waste streams that contained hazardous waste or hazardous constituents " 

Response 

Historical waste disposal records are not specific enough to identify the types of spent solvents and 
degreasing agents that were disposed None of the wastes disposed were recorded as "listed" hazardous 
wastes Appendix A of the Final Work Plan Technical Memorandum (DOE 1994) contains available 
information on hazardous and nonhazardous waste streams disposed from 1968 to 1986 Appendix A is 
reproduced here as Attachment 1 

Comment 3 

Section 2 5 3 (Page 2 26) Methylene chlonde in the leachate samples was detected at nearly twice the 
rate as in background samples and the maximum detection was five times the maximum background 
detection These data do not support the contention that these detections are due only to laboratory 
contamination 

Response 

For the Draft Final IM/lRA DD site data from 1990 will be omitted because these data are not validated 
At the seep methylene chloride is detected in 4 of 1 1 samples or 36 percent of the samples The 
maximum detection is 6 p g L  Methylene chlonde was detected in 26 of 700 samples, or 26 percent in 
the background data set The maximum detection in the background data set is 31 pgll  with 5 detections 
equaling 20 pug/L or greater This data companson supports the contention that methylene chlonde 
detected at the seep is a laboratory contaminant 

Comment 4 

Section 2 5 4 (Page 2 27) The sentence that begins at the top of this page is unclear and may need to be 
re written 
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Response 

The sentence has been rewt#en The sentence I)CWY m&s #A 
concentrations above backgmnd t& me#s and rad- 
detected however none of the VOCs and SVOCs were detected fmcpt#t& # 

mtwmc46waeda 

Comment 5 

Table 2-2 (Page 2 34) The units on this page of the table should be pgk. 

Response 

The typographical ermr will be corrected 

Comment 6 

Section 3 3 1 (Page 34) All regulatory references should be to the appmpde * sedronaftheCdorad0 
Hazardous Waste Regulattons (6 CCR 1007-) Rederenoes to subpart C waak~ da nat apply to FO39 
leachate and should be deleted 

Response 

The text will be revised 

Comment 7 

Section 3 3 1 (Page 3-5) Ingestton by future onst& wotkem is the &iiy pathag whlch evaluates 
groundwater 8 has been cEemons&atert that 
about a third of the totar nsk, and nfmlatbn 
contribute approxmatedy one thtrd of the krtal risk from exposum ta gmmdW&#.durmg domeshc water 
use (SupphmW Guidance to RAGS Fbgh W BuueOm, 'Expmmto Voce during Damssbc Water 
Use Contrrbutmns f m  Ingeaion, Showering, and Other Uses") The&m, DOE'S iiim ofthe 

addrtcon, W E  also ckd not dcuhte the pcmibte exposwe to con&mmW bamment w e fm 
infiltration of groundwater wx;S through basement waaS Thetmbm, thk-is aha - udemstimtd becawte 
of the omission of the pathway 

calculatmns to a srngte pathway m y  stgrriticatruy - the?iBkfmm exposum In 

Response 

The previous use of the office worker scenam #I estrmstrng humen healiJr fkk ftp#n expraurs to 
groundwater was inappmpnate Instr'rtutional controls w~Bprrrkwt 
workers After the imal QiJ 7 nsks had dmad'y been cmpt&@ a new a&mat!@ w&s taken (dunng lHSS 
prrontization) to address gmundwater contamant COIICB~S m a monr #emmn&e fa- Under 
currently expeded land uses and expasure scmams a m  u~on @y ohe W m  Land Use workrng 
Group (DOE 1995) them am no exposures to @foundwater udess I t & # ~ k r  seeps, stmum, or 
ponds The open-space m a n o  mprwsents the most pm€m#e tbtum expusurns h the M e r  zone 
Therefore the open-space exposure SCBFfarlo was chosen m d e r  to cxmsiva- estunate potentel 

kvm being used by &ice 



nsks to the public from groundwater For this evaluation it is assumed that maximum concentrations of 
chemicals found in groundwater represent the highest potential concentrations to which an open-space 
user might be exposed at a seep or other surface water location For the Draft Final IAMIRA DD therefore 
groundwater nsks will be estimated using the maximum groundwater concentration in the surface water 
exposure intake equations for the open space receptor 

The unnamed tributary of Walnut Creek (No Name Gulch) is a losing stream year round based on the 
following three facts 

A search of RFEDS for the four surface water stations below the landfill pond on No Name Gulch 
(SW074 SW7 7 7, SW? 70 and SW075 from west to east) yields either no flow infomation or dry 
conditions Conversations wth field personnel who sampled No Name Gulch dunng storm events 
confim that no observable surface water flow exists 

Based on a detailed study of Woman Creek's surface water/groundwater interaction, the location and 
subsurface geomorphology of No Name Gulch indicates the stream is a losing reach In the Woman 
Creek study the only reaches that either gained year-round or seasonally were located at the western 
portion of RFETS buffer zone and were adjacent to large pediments containing substantial subsurface 
flows The few isolated gaining reaches that do not meet the above criterra are fed by localized seeps 
and are spatially quite small A field survey indicates no substantial seeps flowing into No Name 
Gulch below the current landfill pond 

Two fully dynamic surface water flow models (including the EPA model Hydrologic Simulation 
Program Fortran) have also been developed for the Walnut and Woman Creek basins In some of the 
pervious land segments of these models subsurface andor surface seep flow trme senes were 
required to be added to pervious land segments to calibrate the stream hydrographs This addition of 
water to a basin indicates a substantial interaction of the reach with groundwater No external flow 
time series were required to be added to the pervious land basin containing No Name Gulch By 
inference this tends to support the conclusion that No Name Gulch is a losing reach 

Inhalation of VOCs is an incomplete pathway The only potential exposure to VOCs for human receptors 
is exposure within the landfill because VOCs in leachate/groundwater will remain in the subsurface 
Landfill gas is contained within the landfill mass by the existing groundwater intercept system lnstitutional 
controls including fencing deed restnctions andor state orders will restrict access and land use 
However exposure to VOCs was included in the human health risk assessment as a conservative 
measure to evaluate potentral nsk to open-space receptors from exposure to VOCs in other media 

Comment 8 

Section 3 3 4 3 3 5 3 3 6 3 3 8 ( Pages 3 7 3 8 3 9 3 12) What is the basis for the statement that 
"there is no risk to human health from inhalation or incidental ingestion of or dermal exposure to leachate 
at the seep?" A number of semivolatile and volatile organics were detected in the leachate and a 
qualitative evaluation regarding the possible dermal toxicity of these chemicals is not presented here The 
statement quoted above needs to be qualified with the phrase "for this open space receptor Otherwise 
the statement could be construed as being true for unrestncted use which is not the case This also 
applies to similar statements on the other pages noted above 

Response 

The statement 'there is no nsk to human health from inhalation or incidental ingestion of or dermal 
contact with leachate at the seep is based on results of the PRG screen that indicate that contaminant 
concentrations at the seep do not exceed nsk based concentrations for an open-space receptor 
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Comment 9 

Secton 3 3 7 (Page 3-16) C m p d t t q  of 
space receptor, sum such a TBCBP~)T be m w ~  likety to be exposed QO just ttie uppew surfiid soils 
Composttmg sods down to 10 fnches also has &e effect of dilutlng the expas* 6mcentrations 

wrqybmssessriskfor an open 

Rbsponse 

Risk to an open-space receptor wll be mvmd to include tmpm~rn to m - 1  sals (0 to 2 mnhes) 
on& 

Comment 10 

Sectfon 3 3 7 (Page 3-11) The matnx efdect forGI tract absorption has not been approved by miher 
agency Its inclum u1 these cabkbns, howmet; doesnot harpe myeftsrezbcmuse ~t is set to 1 
However, tt should be debt& from the equatfons 

Comment 11 

Section 3 3 9 (Page 3-14) The argument at ths end OftlusSectionfhat the expmurepathwdlyfor 
ingestton of groundwater d m m g r d d  of the I d B I  IS icIcomFdefe 18 w d ~  Them may be aCOmbrnatKJn 
of reasons to &rmnate COnsdumm of this paalmy,bUtthe fadm them aF8cwrently no planst0 
develop water wells is madequate 

ReSponS43 - 
- 

Discussron of ?he imompbte tiupsum pathway for mgestoon of grvundmhw downgmdient of the kencffrll 
will be augmented 

Comment 12 
- 

Response 

The I%arve-oUrhas been rmpdementedso that €PA IS m w  the lead #guktotyegency Therefore only 
the substantive aspects of RCRNCMA epply 

Comment 13 

Section 3 4 3 3 (Page 3-23) The delisting prooedure described in the test is not the mst e€fect~~e 
method to deat wrth the landfifl leachate €-ntal medm which cmWned one or more hazardous 



waste must be managed as a hazardous waste until it is determined that the media no longer contains 
enough hazardous waste to present a threat to human health or the environment 

1 Risk to human health is evaluated by determining if the media 

a) presents an excess risk of cancer greater than 1 x lo6, or 
b) constitutes a Hazard index greater than 1 0 

2 If the media contains hazardous constituents that do not exceed human health nsk levels continuing 
management as a non hazardous waste material may be necessary Management action is required 
if environmental receptors (groundwater surface water ecological receptors etc ) can potentially be 
damaged by the uncontrolled release of the contaminated media 

a) Surface water or groundwater containing hazardous constituents are compared to water quality 
standard attached to the applicable water use classifications (currently Aquatic Life Warm 2 
Recreation 2 Agricultural and Water Supply for surface water Domestic Use Agncultural Use 
and Surface Water Protection for groundwater) 

b) Soils and sediments containing hazardous constituents whch may leach into surface water or 
groundwater at levels above the standard described above must be managed or treated 
appropriately 

Leachate will likely continue to contaminate various environmental media after the actions prescnbed in 
this document have been implemented Until the surface watedgroundwater, for instance no longer 
contains F039 waste at levels which present nsks as descnbed above a leachate treatment system will 
be required This will likely be beyond the lrfe of the treatment system established by the Seep Collection 
and Treatment PAM and therefore this document needs to address such a system This issue will also 
require reviewing plans for the landfill dam 

Response 

Based on the current land use scenarro the leachate Contained in groundwater does not present an 
excess rrsk of cancer greater than 7 x 7 0 "  nor does it constflute a Hazard index greater than 7 0 In 
addition although leachate will continue to drain from the landfill mass for several years, there will be no 
exposure pathway for an open space recreational user because the leachate will remain in the Subsurface 
and will nor be discharged to surface water Leachate contained in groundwater will remain in the 
subsurface If necessary leachate will be treated for those contaminants that exceed or will exceed 
(based on modeling results) ARARs at the Point of Compliance Treated groundwater will be discharged 
to the subsurface 

Comment 14 

Section 3 4 3 4 (page 3 24) This section mentions that a contingency plan will be developed to address 
leachate and groundwater that do not meet MACs This contingency plan should be developed within this 
decision document 

Response 

The reference to a contingency plan will be removed because as stated in the response to comment 73 
above leachate treatment will be evaluated explicitly in the revised IMARA DD 
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Comment 15 

Section 3 5 1 1 (Page 3-26) Because the lanclfill IS an interim mius &?sure unit, the requirements in 6 
CCR 10073 $285 110 apply The closure perfotmance standard requires -the postdosure escape of 
leachate be controlled, minimized or eliminated 

Response 

The referenced sRamlanl states that ?he owner must close the facityI h b !nafmW #li?t mntds, 
mnimizes or elimnates, # past- 
closure esc~p8 of kchate A focused nsk tmwssmt  for the h c h ~ M  sh&mdrn risk to human 
health An e m l o g ~ ~ l  risk assessment wll not be performed on leacfrete erg- because there 
wit be no expasure point for the leachate, as d~scussed in the ~WBPWRW tu- 41 Post-closum 
escape of leachate that must be controlled mnm'd, or ehmtn8teti wd/ be addmssd m the rewsed 
IMnRA DD 

Comment 16 

Table 3-8 (Page 3-37) The combined EBQdt and ChlM e m u r e  to surfsee scrd by hddmta! ingestion has 
not been age-averaged over 30 pam Rather, ttre children's and adutyo iWa hum been calculated 
separately €PA guldanoe (RAGS) mcmmmcb ege-mmrsghg, 8\lflfl Slot@ chikhm's dsks are then 
lower This is because of bng ktmcies of somechemicaf dects such as . .  

Response 

Comment 17 

Tables 3 15 3-16 and 3-17 (Pages 43-53) How were the potdial Af?ARs shown m these tables 
selected~ 

- 
Response 

The text in Section 3 4 7 wrll be revrsed to clan& how ARARs were sekted 

Comment 18 

Table 3-21 (Page 3-63) The COEorado Hazardous Waste Ad HI 6 CCR 1003-7 should be included as an 
applicable ARAR 



Response 

The interim status regulations and standards of the Colorado Hazardous Waste Act have been added to 
the table 

Comment 19 

Section 4 2 3 (Page 4 2) The institutional controls mentioned here may need to be strengthened with a 
compliance order It is also unclear here in the text and in Table 4 2 exactly how water use will be 
controlled 

Response 

The text will be modified to include a compliance order A more detailed discussion of institutional controls 
is in Section 5 2 

Comment 20 

Section 4 2 5 Section 7 3 5 and Section 8 2 3 1 (Pages 4 3 7 13 and 8-9) How many gas vents will be 
installed and how was this number-determined? Will a gas collection system require any piping in which 
condensate may collect? 

Response 

The number of gas vents will be determined during the final design effort The rationale for the number of 
vents and the handling of condensate in the gas pipes will be provided at that time 

Comment 21 

Section 4 2 6 (Page 4 4) This section states that vent pipes or gravel columns will extend through the 
cover and will be iogical points for monitoring emissions from landfill Geonets are normally used for liquid 
drainage applications and are only on the order of about 4 to 8 millimeters The manner in which the vent 
pipes or gravel columns are attached to the gas collection geonet and then extended through the cover 
system should be addressed Also explain how the gravel columns will be prevented from acting as 
conduits for liquids 

Response 

The gas generated in the waste mass will generally consist of methane which will flow upward along 
pathways of least resrstance until it reaches the gas collection layer where it will be channeled through the 
cover system by gas collection pipes These gas collection pipes will be placed at high points in the cover 
system 

Geonets and geotextiles suggested for the gas collection layer are more permeable than the overlying soil 
and FMC barrier layers Some infiltration of gas into the soil layer will occur but the majorrty of the gas will 
flow through the openings in the geonet and the geotextile The thickness of the geonet layer within the 
geotextile/geonet/geotextile geocomposite does not greatly affect the composite s ability to transmit gas 

Richardson and Koemer (1987) list geonets and geotextiles suitable for use in gas venting systems 

The connection between the vent pipedgravel columns will be addressed in the ntle I1 design document 

It is anticipated that the majority of precipitation falling onto the landfill cover will either run off the gentle 
slopes evaporate from the top soil and vegetative layers or drain through the geocomposite drainage 
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layer on top of the FMC AItematives 5.7. and 9 are rdentrcal wrth respect to the drainage features above 
the FMCI and HELP mo&tng mdkstes t h t  ths mqpw of the mU be tmwved by these 
layem Ofthe motsture thatpemtmtm these dmhmge and bslmier @wns ahdeneerS the gas coHecZion 
geocomposrte a stnafljmbn 1I&sly d i n  dombpe in the gmmt kpc hnvhc a k w r  portion of 
this moisture wll drain through the geonet mto the u##edymg gi#texti& and soak into the general fill layer 

Currently there are no plans to prevent moisture from entenng the gravefc&mmI however SIIFCB fhe 
cross-sectionat area of these Cokwnns wrll be small in wmp~rison to the area of Ihe general fiU the 
likelihood of moisture reaching the columns and the impact rt wrll havr, on llie uuw& water balance IS 
reduced Once sutface water has mrgrated ihrwgh the cover sediom, d m##I uItbn&& dgmfe infa the 
waste regadless of whether fl flows in the grave/ columns OT diredl)r fhnxtgh the genmii riH PJaCed to 
achieve the design sunsCe gmdm The on& mpact of the graved co8#nrrs will tre to &#awe the t h e  for 
fiat water to mch the waste ldcwww 1c1 kqp arms ofthe &nd& tirsgtrwasng #I will be ofiim&d 
thickness and therefore will not impede the mte of mgratm 

Comment 22 

S e d m  5 1 2 6.2 2 2.8 17,9 2 2 (Pages 5-2 6-10.8-5 9-8) bfom this chision document cen m R  
to draw on the wetlands mtQatmn bank, the m8c15~~8rs ofthat proiect must beachhdand provide 
assurances that sufficient acreage IS avaflaMe 

OU 7 IS lrsted in the wtknd bank p g m m  wh& IS awdlfng approval by EPA 

Comment 23 

Sections 5 1 2 and 9 2 1 3 (Pages 5-2 and 9-7) Mgation of SenSitnre m t  1s dscussed but the text 
does not say what cntena should tngger an actton nor what potentmi rmtrgalrng actions mtgM be taken 

S i m  the sub- of the Draft IMRA OD, a t-mg pmgram WBS cylnducted at OU 7 and 110 Preble s 
meadow jumpmg m o u s ~  wem foond fatter 400 trap nights k, addhn the pu&W frabrtet a m  at OU 7 is 
relairvw& smft (ID hectare) and rsdated liorn uthsr Preble s p4whthns Rmmhm, deearfed discussion 
of mitqtion of Prijble s hebitat IS no longer necessary 

Comment 24 

Section 5 1 3 (Page 5-2) An appropnate slope stability analysis wheh suppwts the grading pian 
presented in ths section shouM be iduded in the Tale It design documnt. 

Response 

A slope sta6iMy analysis will be included in the TMe I/ design document 

Comment 25 

Section 5 1 5 1 (Page 5 4) A =-inch veget&ve-soil layer does not allow for a factor of safety for barner 
layer protection in case depth of frost penetratmn IS greater than 3 feet It IS lgcopnmended that a foot- 
thick biota layer consisting pnmanly of cobble-size matenal be incorporated rne0 ttre cover deslgn A h t a  
layer would prowde the dual beneflts of cover protection from bumwvtng animls as well as increasing the 
thickness of sods above the barner layer materials resulting in add&onal frost protechon The top sot1 and 
vegetative soil layer specifcations must be addressed in the Tltle II desrgn document 
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Response 

The frost depth in the area of OU 7 is 3 feet Therefore the existing design will provide adequate frost 
protection However a review of site specific biologic conditions at OU 7 indicates that a biotic barner is 
necessary The conceptual design of this layer will be addressed in the Draft Final IM/IRA DO 

The top sod and vegetatrve soil layer specrfrcatrons will be included in the Title I1 design document 

Comment 26 

Section 5 1 5 4 (Page 5 6) Geocomposites are a combination of geonet and geotextile and are not 
normally considered appropriate for gas collection Please see comment #21 above 

Response 

Richardson and Koerner (7987) list geonets and geotextiles suitable for use in gas venting systems 

Comment 27 

Section 5 1 5 4 (Page 5 7) It is our understanding that the design which facilitates gas treatment will be 
addressed in the Title II design document 

Response 

Design of components of the gas collection layer that will facilitate future gas treatment will be included in 
the Title I1 design document 

Comment 28 

Section 5 1 5 5 (Page 5 7) This section states that "the general fill matenal can consist of almost any 
natural soil matenal General fill specifications must be addressed in the Title II design document 

Response 

General fill specifications will be addressed in the Title I1 design document 

Comment 29 

Figure 5 1 This illustration indicates that part of OU 6 s IHSS 166 1 will fall under the "Extent of Landfill 
Cap The text in Section 2 1 6 (Page 2 6) should clanfy if this is in agreement with the investigations and 
decisions at OU 6 

Response 

IHSS 166 7 is covered by the OU 7 cap only incidentally The subsurface soil in this IHSS has been 
recommended for no further action The text will be clanfied 

Comment 30 

Section 5 2 7 (Page 5 11) This sectmn states advantages of the Alternative 7 soil cover "The presence 
of the low permeability soil (approximately 1 E-05 cdsec) gives the cover system some of the benefits of a 
composite cover without the rigorous installation requirements of a full compacted clay The barrier layer 
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IS an FMC with a permeabflny of approwmately 1 E 13 cdsec The gas-coltectton system IS designed to 
facilitate gas treatment If needed " 

Calling a soil wth a permeability of 1 E-05 &see a 'low-penneabllRy* soil I$ a rnmomer Permeabildies 
of this magnrtude are assomated wtth clayey sand and silty sand sods The#re &lypcs are pnmanly 
coarse-grained and tend to have srgntficantly hgher perme8bjlrtieS than f b g a m e d  soiltypes 

Page G-4 of the appendices Sdaaea that the results of this [tmativii1 ardysfs show that the penneabrltty 
of the soil underlying the FMC has stgnhnt effect on leakage rates through 
decreased protecttveness of sobstihlttng the %bv-pmmab&&"sOCi inpkuofday&ebwthe FMC should 
be compensated for by the addttfon of a GCL (or equwalent] COmponeRt b the barrier layer 

hffieFMC The 

Page G 3 of -the appendices states that the FMC IS modeled using default -tic. matenaf 
charactenst= #35 whtch has a hydraulic condudrv5ty of 251 3 cmhec A €ypkx&th&ness for FMCs of 60 
mils (06 inches) was used The proposed FMC tobe used in the oovershoufct~os#lslstent wdh the 60- 
mil FMC used in the HELP model 

The state has suggested the use of a GCi on top of the b w - p e m b r k f y  soil bimpmve the peftomance 
of the CywBrsBCfion We have con&- thcr us8 of a GGi in the coywsscfran and haw d a t e d  the 
performance With the HELP model The results eurepmsmfedtn the Eaxt and Imkbfe #at the 
performance of a cover sectm with a GCL or a bw-pemreabitrty mil am sunrlar 

The proposed FMC matenal tvpe and ftndmem wdl be detenrwned in the f4n& dmgn However, the HELP 
runs that have been COmpEeted are cunmdwd appraPriate e m  If the selected FMC material is not a 60- 
ml mated because the majorcomponent inqpectmg the Eealortge rate of FMCs s the dei&rate and not 
the matenel fhkkness 

comment 31 

Section 6 0 A comprehensive W Q C  plan should be developed for the Low Peneabiity Soil Layer and 
all geomembranes See €PA s ‘Technical Guidance Documt  QA and QC for Waste Contammnt 
Factlhes " E P m - 9 3 1 8 2  

Response 

A compmhensrve W Q C  plan wll be prepared as part of the final design and specrfication package Thrs 
plan will include sections specttkally addming the bw-petme&Wy sa7 kjer and allgeombrane 
layers and, at a minimum, wl# conform to EPA's 'Techrucal Gurdance tbr CM and aC for Waste 
Containment Facildtes" (EPAIIsOo/R-93.A82) 
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Comment 32 

Section 6 2 (Pages 6 12 6 16 6 19 6 21) Evaluations of short term effectiveness mention that nsks to 
workers due to exposure to contamination should be minimal Will risks to workers be further evaluated 
and have all appropnate exposure pathways been considered? Will a health and safety plan be developed 
for construction workers beyond the plans described for decontamination activities on page 6 87 

Response 

Risks to workers involved in remediation activities do not need to be evaluated in the lM/IRA DD because 
the site specific health and safety plan in conjunction with an activity hazard analysis will include 
information about site contaminants and specrfic procedures for personal protective equipment and 
monitonng required for remedial construction 

Comment 33 

The potential for dust generation erosion etc dunng the construction mentioned under Short Tern 
Effectiveness seem to be serious enough to warrant a greater weighting factor when evaluating 
comparative risks (Table 6 4) 

Response 

All seven CERCLA critena are considered important The weighting factor attempts to take into account 
relative importance in order to compare the alternatives and choose the preferred alternative For 
example is short-term effectiveness equally as important as long term effectiveness7 

As stated in Section 6 3 2 the primary Concerns were dust generation and potential for ervsion and 
subsequent sediment loading dunng construction The lower weighting factor for shod term effectiveness 
reflects that both of these concerns can be readily mitigated using standard construction techniques for 
dust suppression (such as watering) and ervsion control (such as sedimentation basins) 

Comment 34 

Section 6 2 2 2 (Page 6 13) It is debatable whether the vegetative soil layer prevents punctures of the 
FMC by plant roots and burrowing animals Please see comment #25 above 

Response 

An adequate biotic barner will be added to the cap cross section 

The dimensions given on the cover alternates are preliminary Further refinement for the design layer 
thicknesses will occur during the Title I/ design where issues such as frost burial depth evaporation zone 
depth burrowing animal depth and plant root depth will be specifically addressed 

Comment 35 

Section 6 2 3 1 (Page 6 13) It is debatable whether the installation requirements for the "low 
permeability" soil would be less rigorous than those of a full clay liner 

The 1 foot lift thickness mentioned in this section may not provide sufficient cushion to prevent geonet 
damage or eliminate intrusion of adjacent materials into the geonet apertures during lift placement All soil 
layer material specifications must be addressed in the Title II design document 
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Response 

lnstallatron reQurrements for a full clay kner are discussed in sediwr 535% hplemet?&bi/#y and 
installation requimments for a Iow-pemmabMty soif are discussed M secdkn 5 382, /tr@emnta6il1ty 

Placement of swl matemls over gmsynftwfics can be petformed W W  damage to the gewsynthettcs 
with good construction quail& assurance (CQA) mdonng and ant& 

Intrusion of aajacent matenals into p o n d  apertum m a geocompcmte IS slslpcted by the fype d overlying 
geotextile and the amount of sorl ovettwnjen placed on top of the geatw- Wd collcw lhef all soil 
layer matenal specfkaatrons must be addt@ssed in the 7XIe /I design dbuumM. In MMfbn, Beosynthetfc 
matenal specificattons and CQA plan must also cotlslcer competbiiity d ssjl tWet&?ls and p/awnmnt 
practices wth the geosynthetrcs 

Comment 36 

Section 6 2 3 2 (Page 6-14) Specffy the ways in which Altematnre 7 
clted, and then wain how thrs akemahm is neslertheless equally pmtecbw 

not cumply unth EPA guidance 

- Response 

Comment 37 

Section 6 3 1 (Page 6 21) This ss_cbon states fhat the law-permeabiiity soit layer may be less permeable 
than the clay barner layer due to Bs res~~IIcff to d6s-n HovuewK Ctrry ire the SQMdard soil matenal 
used for landfiil wets  Dewcation will be mintmized sinoe the Cray WilB bebwiedat depth and not 
subject to surfkdal drytng It IS deb8&Me that Alteinatrvs 7 affords the htghes! degree of longtenn 
effectweness and permanence This pant is the map basii for givrng Altemgthre7 a mr score in 
Long-Term Effectrveness and Permanence 

Response 

In general factors that influence c&y hyer dmccabbn Mdude #re day mmembgg plas*@f, sand 
content, inltral moisture content, tempersture variations natun, of the contact with overfyfng 
geomembnine or underlying suTfBcB, and o m M m  press- 77nm tadors have been hvest&ated 
by several researchers and rt has been suggested that a clay kyer haw a hwer sweMng potmtml, 
lower plastmty index lower inrtral misturn content, and a thicker wgsWw & cower that provrdes 
suffment tempemture rnsulabon and overburden pressure to maurtah a &ght contact between the day and 
the overlying $eomembrane wiff be less like& to deskxate fhen a day &fer that does not have these 
chamcteristrcs onthecharacterrsticof 
the clay A pure bentonik c/ay such as GCL. will hydrate and adrreve a pwm&bMy smlac to a pre 
drying condifion however nom1 compacted day covers m y  mf have the ptenfial to total& rebydkte 
and achreve a permeabilw equal to the pm-drymgpermmtnlity 

The ability of a day to rehyuhte after cracking is very 
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The low permeability soil layer proposed for Alternative 7 is intended to incorporate many of the factors 
identified above to reduce the potential for clay desiccation compared to the clay layer proposed in 
Alternative 9 

Comment 38 

Section 6 3 3 1 (Page 6 21) This section states that if "new clay borrow sources are selected to repair 
the clay layer in Alternative 9 it may be necessary to complete a new test fill and chemical compatibility 
tests for that clay material " However the clay layer is proposed to be placed above the landfill waste so 
chemical compatibility should not be a concern Even so if chemical compatibility testing is to be 
performed it would have to be performed on the low permeability soil also 

Response 

We concur that compatibility testing for a new clay material to be used for clay layer repairs may not be a 
major concern due to the fact that the clay layer is placed above the waste layer 

Comment 39 

Section 6 3 3 1 (Page 6 21) The text states that "the clay bamer in Alternative 9 is more difficult to 
construct than the low permeability soil layer or the bedding soil layer due to required moisture 
conditioning and maintenance of exposed clay dunng construction The low permeability soil layer would 
also be subject to moisture conditioning and maintenance dunng construction 

Response 

We concur that the low permeability soil will require moisture conditioning during placement However 
the acceptable range of moisture contents for a given soil will be wider for a soil required to meet I€-5 
cm/sec than a soil meeting 7E 7 cdsec In addition the absolute moisture content of the soil required to 
meet 7 E 5 cm/sec will be less than the same soil meeting I€ 7 cdsec This is expected to reduce the 
potential for desiccation cracking and associated repair dunng construction Both of these factors are 
expected to facilitate placement compaction tnmming and CQA monitonng activities (see tesponse to 
comment 35) 

Comment 40 

Section 6 4 and Table 6 4 (Pages 6-23 and 6 28) Consideration of the previous two comments may 
have an effect in the comparative nsk evaluation 

Response 

Comparative risks will be reevaluated to reflect comments and changes in the design as appropriate 

Comment 41 

Section 7 1 (Page 7 2) Where will the seep water be directed once it is collected by the gravel blanket or 
French drain mentioned in the second paragraph on this page7 

Response 

Based on agreements between DOE EPA and CDPHE the Draft Final IWIRA DD will recommend 
complete removal of the East Landfill Pond Leachate contained in groundwater will remain in the 
subsurface media If necessary leachate will be treated for those contaminants that exceed or will 
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exceed (based on modeling results) ARARs at the Point of Compliance Treated groundwater wili be 
discharged to the subsurfface 

Comment 42 

Section 7 1 (Page 7 2) Leachate control does not exceed regulatoty requr- despite the contrary 
statement on the fourth paragraph on this page Because the ld iW w an *ht&m atatus chute una the 
requirements in 6 CCR 1007-3 9265 I10 apply The dosure performame OtanEEaffl FM@BS that the 
post-closure escape of leachate be contmlled, minimrzed or ehmtnated 

Response 

Comment 43 

Section 7 1 (Page 7 2) There wtlbe no potential exposure to groundwrrtsrnot"hcausethdre are no 
plans for future development of groundvmtd as stated m the splth paragraph, but rather because 
rnstttutional controls will prohht d 

Response 

The text will be revised 

comment 44 

%on 7 2 1 and SeCtKM 8 1 12 (Pages 7-3 and 8-6) The derrd RofafKHInlentioned hemmay natbe an 
adequate i&&Wmal mtml to limit future development Tha State m y  issue an order to limit hnwe 
development 

Response 

The text wfll be revised to include other insMUtKHla1 contmfs to lrmrt future akwhpmnt,  sudt as a 
compiiance order 

Comment 45 

Section 7 2 2 3 (Page 7 7) The text states she permeability of the FMC bamer & 1513 cmlsec, whtch 
is less than the permeablllty of natural subsolis at the lmdfiffl(1 E-06 to 1 E47 cmlsec) However this -thin 
flexible membrane w Subject to damage from constructfon equtpment and frOm CMemnttai settlement 
which couM slgnlficantiy increase fls pennea&ffii 

qA25 10710\cdphecom doc 
l4 3L7 1110196 



Response 

In our assessment of the permeability of the cover section compared to the foundation soils we have 
evaluated the overall permeabildy of the cover system compared to the overall permeability of the 
foundation soils The calculation for the overall permeability of the cover section includes the combined 
effect of the FMC and the low permeability soil (composite cover section) The composite cover section 
(even with a normally accepted number of defects) is considered much less permeable than a native soil 
with a permeabrlrty of 1 E 7 cdsec 

As a point of reference we analyzed the leakage rate for the cover section for Alternative 4 which 
consisted of a single clay barrier layer with a permeability of 1 E 7 cdsec (this could be considered 
comparable to the foundation soil with a permeability of 1 E 7 cdsec) The leakage rate was detemined 
to be approximately 1 in& This is compared to the leakage rate for the cover section for Alternative 7 
(FMC [with defects]) over a low permeability soil at approximately 2E-4 i w r  This indicates that the 
composite cover system has a much lower net permeability than a single soil layer 

Comment 46 

Section 7 2 2 3 and Section 8 2 3 3 (Pages 7 8 and 8 10) The selection of groundwater monitonng wells 
should be reviewed with RCRA Monitonng Program personnel This program recently proposed 
eliminating some wells from its sampling schedule or sampling on a less frequent schedule The proposed 
upgradient monitonng well 70393 apparently receives contamination from a further upgradient source 

Response 

The monitoring wells selected for post closure groundwater monitonng will be reviewed and revised if 
necessary for the Draff Final IM/IRA DD Well 70093 may be a more appropnate upgradient well There 
are no organic compounds detected m well 70093 

Comment 47 

Section 7 2 2 3 (Page 7 9) See comment #13 above 

Response 

See response to comment 13 

Comment 48 

Section 7 3 1 1 (Page 7 10) This section says that maximum settlements may range from 2 9 to 5 5 feet 
Localized ponding of water on top of the cover will not be permitted Also see comment #45 above 

Response 

In general settlement is a function of waste thickness and waste type Several methods were used to 
estimate the amount of settlement at various points in the landfill cover Based on these evaluations and 
allowing for worst case settlements the cover system will have post settlement slopes behveen 3 and 5 
percent 

We concur there is a possibility of local settlement that might result in localized pondrng but we feel that 
this is remote due to the thickness of the general fill which will further consolidate the waste and 
components of the waste that reduce settlement potential such as the construction debris component and 
the daily cover soil component Localized settlement generally occurs when biodegradable materials or 
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cont~1178rs located near the upper surfBcB of the waste rill d e t m m  and collapse resulting in 
depressions at the sulfBcB However; dheae beaked settlements are okslew%ble on the surfsce and 318 
mlabvely easy to repairr 

Comment 49 

Sectton 7 3 1 3 (Page 7-10) t i  detail is prwided on 8stabfishg 8 vqptatbe mver Revegatron 
efforts both onstte and offslte have msenttatly faded and the lack o f  0 @an that hpmves on past efforts 
may be acntml defictency 

Response 

Comment 50 

Comment 51 

Section 7 3 3 (Page 7-12) A manufacturer's QA report should be provided w& any type of FMt and 
geocomposlte 

Response 
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Comment 52 

Section 7 3 4 (Page 7-13) Where will the seep water collected by the gravel blanket or French drain be 
directed? 

Response 

Based on agreements between DOE €PA, and CDPHE the Draft Final IM/lRA DD will recommend 
complete removal of the East Landfill Pond Leachate contained in groundwater will remain in the 
subsurface media If necessary leachate will be treated for those contaminants that exceed or will 
exceed (based on modeling results) AWRs at the Point of Compliance Treated groundwater will be 
discharged to the subsurface 

Under currently expected land uses and exposure scenanos agreed upon by the Future Land Use Workrng 
Group (DOE 1995) there are no exposures to groundwater unless It surfaces in seeps streams or ponds 
The East Landfill Pond wll be removed and the drainage regraded to prevent seeps No Name Gulch is a 
losing stream year round (see response to comment 7) so groundwater is not expected to surface in the 
stream In addition future development of groundwater will be prohibited by institutional controls 

Comment 53 

Section 7 5 (Page 7 15) Slurry walls are problematic as evidenced by the need for further maintenance 
action on the present slurry wall To imply that all of the subsurface flow will be "addressed by the 
proposed slurry wall" is probably overstating its capabilities 

Response 

The text was not intended to suggest that 100% of the subsurface flow would be deflected by the slurry 
wall The text will be modified to clanfy this point 

It should be noted that the slurry wall maintenance action pnmarily addresses flows due to the failure of 
the existing leachatecollection system trench as discussed in Section 2 1 4 Modeling shows that there 
may be some flow at the slurry wall however based on as built drawings thls is probabry due to the fact 
that the wall was not consistently keyed into the bedrock Slurry walls are an €PA approved method of 
controlling groundwater and any slurry wall at OU 7 would be installed under a ngorous QNQC program 

Com men t 54 

Section 8 (Page 8 1) If the single regulatory agency concept (Ycarve out') is implemented then the 
substantive requirements of RCRA will still apply but the administrative requirements will not This 
distinction may change how the closure plan and postclosure plan are administered 

If this document is to serve as the Closure Plan for all of OU 7 then a discussion of how closure 
requirements will be met for IHSSs 203 167 2 and 167 3 must also be included A rationale for no action 
at these IHSSs should be included in previous sections 

Response 

The carve out has been implemented and the document will be revised accordingly 

A discussion of how closure requirement are met for IHSSs 203 167 2 167 3 and the rationale for no 
action at these IHSSs will be included 
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Comment 55 

Because leachate collectm curd duny watt maintenance are constctered tmmntkl to dosure of the landfill 
and are elements ofthe psd tp th  remedy strategy, these a c e r o n S o h b u l i f b ~ w t t h  the 
recommended landfill cover attemative tn any diswssKM of acfnnties related&%or mqutred for closure 
The sections of this document would be enhanced by includiing more detail about these two af%ons 

Response 

Comment 56 

Section 8 1 1 (Page 8-3) The discusdon of the leachate in the third pamgaph in thk section should Be 
modfkd to be~nsistentwfth Commrrnt 13- 

Response 

Comment 57 

Response 

Leachate generatnm wrly be mhmzed by czlppsng #e IaMH In atkhikw the &WW DD will evaluate 
slurry walls and leachate treatment as potmimlmethocEs io address stzmbsd 

Slurry walk are an EPAgpproved meqhod ufmtmlling groundwaW, end my skrny &I at OU 7 would 

wall would requtm measurement of heads tnskkandoti€s& &im@?iem*M 8b.q the wa8 The 
inclusion or ormsslon of pmzometm ts a fiml design 9uesth The cost of moltiforiRB should be wleghed 
against the beneffls 

be installed under a ngomus QM?C pmgmm. Meannrglw &&g af #e etkWwms of the dUr?y 

Comment 58 

Section 8 2 3 2 (Page 8-10) This text ststes that mgroundwater will not be used as a some of Mnlung 
water What specific controls wll be in piace to preclude using growrdwatep as a drinking source3 The 
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test also concludes that no exposure to groundwater is possible because groundwater does not discharge 
to surface water in No Name Gulch Is No Name Gulch a losing stream year round? 

Response 

Under currently expected land uses and exposure scenarios agreed upon by the Future Land Use 
Working Group (DOE 1995) there are no exposures to groundwater unless it surfaces in seeps streams 
or ponds The unnamed tributary of Walnut Creek (No Name Gulch) is a losing stream year round (see 
response to comment 7) 

The text will be revised to state that there will be no potential exposure to groundwater because deed 
restnctions and/or state orders will prohibit potential exposure 

Comment 59 

Section 8 2 3 2 (Page 8 10) The wells proposed here as points of compliance may need to be adjusted 
to be able to effectively serve that purpose given that a leachate treatment system may need to be 
installed as part of this IM/IRA document 

There will be no potential exposure to groundwater not "becausethere are no plans for future 
development of groundwater " but rather because deed restrictions and/or state orders will prohibtt it 

Response 

The Draft final IM/lf?A DD will propose points of compliance that are appropnate for the recommended 
alternative 

The text wil be revised to state that there will be no potential exposure to groundwater because deed 
restnctions and/or state orders will prohibit potential exposure 

Comment 60 

Section 9 2 1 1 (Page 9 6) Lack of an improved revegetation plan (see comment #31) may mean that 
habitat loss will more than temporary as stated in the fourth paragraph of this section 

Response 

As discussed in the response to comment 49 a revegetation plan will be submitted as pat? of the Title I1 
design document This plan will take into consideration revegetation problems expenenced at other OUs 

References 

Cedergren Harry R 1977 "Seepage Drainage and Flow Nets Second Edition John Wiley & Sons 
New York 

Richardson Gregory N and Robert M Koerner 1987 "Geosynthetic Design Guidance for Hazardous 
Waste Landfill Cells and Surface Impoundments Hazardous Waste Engineering Research 
Laboratory U S  EPA Cincinnati OH December 

DOE (U S Department of Energy) 1995 Changes to the Site Wide Exposure Factors and Exposure 
Scenarios Letter from J Roberson (DOE) to S Stiger (EG&G) Apnl 13 


